INTRODUCTION
Mass tactical airborne operations are one of the most complex and dangerous of all offensive military operations, In just under one minute, over one thousand paratroopers can be delivered from the air into a single drop zone. Each jumper is assigned an objective that he must move towards immediately after hitting the ground. Because the jumpers exit in the order they are seated, the personnel seating assignment on the aircra.tl (i.e., the manifest) has a direct impact on where each individual jumper lands and as a result how long it takes him to reach his objective. The goal of the commander is to load his aircraft in such a way that the minimum amount of time is required to seize all assigned objectives. Therefore, a good air plan is crucial in the execution of the ground tactical plan.
The current recommended air plan practices for all U.S. Army airborne units is described in the 82nd 
Airborne
Division's Airborne Standard Operating Procedures (ASOP). The process outlined in ASOP can lead to effective air plans, if it is properly followed however, it is a ve~time-eonsuming, process. Moreover, in practice, a great deal of negotiation, bartering, and politics influence the air plan and, as a result, the commander's intent is not always fulfilled.
In this paper, we present an automated tool to objectively generate an effective manifest that would meet the commander's goals and would reduce the subjectivity that is generally involved in thle process. This automated tool is developed based on a hybrid analytical/simulation modeling approach. Hybrid modeling is an approach in which independent analytical and simulation models of the total system are built and solved, and their solution procedures are used together for problem solving (Sargent 1994, and Shanthikumar and Sargent 1983 This model will be set up and solved with the assumption that everything occurs exactly as planned.
To better reflect reality, the output of the mathematical model (i.e., the optimal loading strategy) will be input into a discrete event simulation that models the inherent variability in airborne operations. Figure  1 demonstrates how the two portions of the hybrid model interact with one another. To formulate the mathematical model, the user must provide initial values for several input parameters including the number of aircraft in a serial, the length of the drop zone, the type of aircraft (which defines the number of seats on each aircraft), direction of flight, the expected impact location of the first jumper, number of passes the aircraft will make, and the number of objectives. Once the number of objectives is spec~led, the user must provide information on the location of each objective as well as the number of paratroopers that must move towards that objective upon lauding. In addition, each objective must be defined as: Once all the input variables are provided and the distance between each point of impact and each objective is calculated, the model is solved using a transportation algorithm (Taha 1992 ). This algorithm is coded in Microsoft Visual Basic for Windows (Microsoft 1992) . The main reason for using this software is that once compiled, the application is freestanding and royalty free. The solution to this transportation problem provides the optimal seating assignment for each aircraft under "perfect conditions". Real life airborne operations, however, includes many sources of variability that must be accounted for.
Simulation Model
To Trail aircraft in a serial also tend to fly an average of 50 feet above the aircraft in front to avoid hitting paratroopers in the sky.
Once a jumper impacts the groundl, he must immediately get his weapon into operation,, roll up his parachute and air items, and begin moving towards his objective. The approximate time for each trooper to accomplish this maneuver is 7.5 minul.es, with a standard deviation of 2.0 minutes. Approximately 5% of the jumpers get lost on the way to their objective and are delayed anywhere from 10 to 60 minutes. The above sources of variability are included in a simulation model written in MODSIM II fcm Windows, which is an object-oriented, discrete-event simulation language (CACI 1991 Table 2 shows the Summary In order to assess the performance of the proposed approach, the results obtained from the automated tool were compared with the results obtained from the current method. A manifest was generated manually for the problem at hand by an experienced S-3 Air Oftlcer. This mantiest was then simulated using our automated tool and the jumper arrivat times to each objective was collected. These jumper arrival times were directly compared with those obtained from the automated approach using a pairwise t-test. The results of the ttest indicate that with 90'%0 cordldence, the automated approach resulted in a superior solution over the manual method.
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In fact, the solution obtained from our approach was as good or better than the current method for all scenarios tested.
More importantly, this was achieved with a great deal of savings in time.
CONCLUSIONS
An automated planning tool is developed to aid in the planning of mass tactical airborne operations. This tool aids the commanders in the development of the manifest
